Expression of the V5-tagged IDH1 WT and R132H constructs is similar between the paired lines, and remains constant with continuous culture. B: Incorporation of 13 C from 13 C 6 -glucose into aspartate through oxidative pathways (red) is unchanged between IDH1 WT and IDH1 R132H-expressing cells. C:
13 C incorporation from 13 C 5 -glutamine into aspartate is unchanged between IDH1 WT and R132H-expressing cells. D: Sequencing results confirming successful transduction of R132H-mutated IDH1 (right) into LN18 parental cell lines (left). E: As for (D), but IDH2 R172K. Synthesis of proline from glutamate is increased in an IDH1 R132H-expressing (F), but not IDH2 R172K-expressing (G) LN18 cell line. Expression of IDH1 R132H (H) or R172K (I) in the LN18 parental cell line results in increased extracellular 2HG levels. J: IDH1 R132H-expressing HOG cells demonstrate increased PYCR1-mediated proline synthesis and excretion in the presence of exogenous 200 µM proline. Data presented show extracellular 13 C 5 -proline as a proportion of total extracellular proline. K: 2HG excreted into the medium in early passage IDH1 R132H-expressing HOG cell line is around 20-fold greater than in IDH1 WT-expressing controls. 
Table S1
Table S1, Related to Figure 3C : Patient characteristics for samples used in Figure 3C . Abbreviations: AA; Anaplastic astrocytoma, AO; Anaplastic oligodendroglioma, AOA; Anaplastic oligoastrocytoma, GBM; Glioblastoma. Figure 3C Age 
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Supplemental Experimental Procedures
All chemicals were from Sigma (UK) unless otherwise specified.
Molecular cloning and cell transduction with lentiviral vectors
Human IDH2 cDNA was amplified by PCR using primers, which added 1X-FLAG tag to the 3' end of the sequence. Human IDH1 wild type and R132H mutant vectors, vector stocks and titration were prepared as described in (Bardella et al., 2016) .
Cell culture
ON_TARGETplus pools 
O 2 Consumption Measurements
Cells were seeded at 2 x 10 5 onto 6-well plates in standard culture conditions and were transfected 24 h later with targeting siRNA against PYCR1 and PYCR2. The cells were harvested and re-suspended in complete media. 4 x 10 5 cells in 300 µl were added to the electrode chamber and the oxygen consumption rate was measured over a 5 min period using Oxygraph software (http://www.hansatech-instruments.com/). Cells were kept in suspension using a stirring bar and the chamber temperature was maintained at 37°C
through the use of a heating block. After recording for 5 min, KCN 700 µM (Sigma-Aldrich, 60178) was added to the electrode chamber to inhibit cellular respiration and the oxygen consumption was measured for a further 3 min. The final respiration rate was obtained by subtracting the oxygen consumption rate in presence of KCN to the oxygen consumption rate in the absence of KCN.
NMR Spectroscopy
4 x 10 6 cells were plated onto 15 cm dishes and cultured in standard medium overnight.
Media was replaced with basic formulation DMEM supplemented with 13 C 6 glucose or H-NMR spectra were processed using the MATLABbased MetaboLab software (Ludwig and Gunther, 2011) . All 1D data sets were zero-filled to 131,072 data points before Fourier Transformation. The chemical shift was calibrated by referencing the DSS signal to 0 p.p.m. 1D-spectra were manually phase corrected. Baseline correction was achieved using a spline function (Ludwig and Gunther, 2011 C-HSQC NMR spectra were reconstructed using compressed sensing in the MDDNMR and NMRpipe software (Delaglio et al., 1995; Kazimierczuk and Orekhov, 2011; Orekhov and Jaravine, 2011) . The final spectrum size was 1,024 real data points for the 1 H dimension and 16,384 real data points for the 13 C dimension. Analysis was performed using MetaboLab and pyGamma software was used in multiplet simulations (Smith et al., 1994) . The methyl group of lactate was used to calibrate the chemical shift based on its assignment in the human metabolome database (Wishart et al., 2013) .
GC-MS
Cell analysis -cells were seeded at 2 x 10 5 onto 6-well plates in standard culture conditions and transfected with non-targeting RNA (siNT) and siRNA targeting PYCR1 (siPYCR1) and PYCR2 (siPYCR2) at 25 nM. Media was changed to basic formulation DMEM containing either 10 mM (SIM) mode were performed as described previously (Battello et al., 2016) . For determination of the mass isotopomer distributions (MIDs), spectra were corrected for natural isotope abundance. Data processing from raw spectra to MID correction and determination was performed using MetaboliteDetector software (Hiller et al., 2009) . Technologies) using helium as a carrier gas was utilized for GC separation. The inlet model was splitless, and its temperature was 250°C. Parameters for GC-MS were as follows:
Tumor metabolite analysis
100°C for 3 min; ramp 10°C/min to 140°C, 8°C/min to 260°C, and 10°C/min to 310 °C; and then hold for 5 min at 310°C. The total run time was 32 min. The temperature of the injector was set at 280°C, and that of the MSD Transfer Line was 290°C. Ion source was EI (70 eV) at a temperature of 230°C. Mass scan range was from 50 to 600 m/z.
Redox measurements
Cells were seeded at 2 x 10 4 onto 8-well chamber slides (Thistle Scientific, IB-80826) for assay. Both were transfected 24 h later with targeting and non-targeting siRNA against PYCR1 or PYCR2 where shown before NAD(P)H imaging or biochemical analysis 48 h later.
NAD(P)H was excited at λ = 351/364 nm using the argon UV laser module on a Zeiss UV Axiovert confocal autofluorescence, and autofluorescence captured at λ = 385-470 nm using a photomultiplier tube (PMT) (1024 x 1024 pixels; 12-bit). Carbonyl cyanine m-chlorophenyl hydrazine (CCCP) 20 µM (Sigma-Aldrich, C2759) and Rotenone 60 µM (Sigma-Aldrich, R8875) were added to each well to achieve basal and maximal NAD(P)H autofluorescence, respectively. User-blinded offline analysis was performed using Fiji software (http://fiji.sc/) and 48-126 random visual fields were analyzed per experimental condition. Images presented were exported into ImageJ, and noise reduction performed using the 'remove outliers' function with standard settings. NAD:NADH assay (NAD/NADH Glo TM Assay (Promega, G9071) was performed as per manufacturer's protocol.
ROS measurements
Cells were seeded at 2 x 10 5 onto 6-well plates in standard culture conditions and as described above. To assay for ROS, media was replaced with HBSS before incubation with 5 μM of MitoSOX Red (Thermofisher, M36008) at 37°C for 10 minutes. The cells were trypsinized and subsequently collected in HBSS with 1% FBS. Using an LSRFortessa X-20 flow cytometer, fluorescence at 575nm was measured and mean fluorescence intensity of 10,000 events in triplicate assessed using FloJo software.
SRB assay
Cells were treated with 50 nM rotenone for 72 h prior to being fixed in 20% (v/v) 
